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BACKGROUND

Project Information:

The proposed development is a new surface parking lot in Otay Mesa to serve the Cross Border
Xpress (CBX). The surface parking lot is being proposed on vacant land with access from Siempre
Viva Road and Border Pacific Drive. The total site area is 28.9 acres with a proposed disturbance
of approximately 17.6 acres. The development consists of an asphalt parking lot containing 1,918
stalls along with drive aisles and landscape planting.

The pre-project site is undeveloped although it has been disturbed in the past as a result of
development to the west. An existing drainage channel traverses the project site as a result of
the adjacent development. An existing drainage easement has been recorded for the channel.
This project proposes to channelize the existing earth channel into underground box culverts.

The proposed site is 81.8% impermeable consisting of an asphalt parking lot, sidewalk and
landscaped areas. No structures are proposed on site. Due to the increase in impervious area
attributed to the development, underground detention is proposed in order to attenuate for the
increase in runoff. The project development will not increase runoff from the pre-project
conditions.

This project is not required to process 401 or 404 permit coverage under the Clean Water Act.
No waters of the US will be disturbed, dredged or filled. The current earthen channel that will
be converted to an underground box culverts is not classified as waters of the US or any protected
habitat.

METHODOLOGY

Rational Method sizing outlined in Chapter 3 of the San Diego Drainage design manual is the
procedure used for the analysis. Calculations and preliminary design evaluate the 50-year and
100-year storm events.

Hydrology calculations presented in this drainage report were performed using the Rational
Method consistent with the City of San Diego Drainage Design Manual dated January 2017.

Peak flow calculations were computed for both the existing and developed conditions based on
the following parameters;
Q=C-1-4A
e Peak Flow (Q): Peak flow rate in cubic feet per second (cfs)

e Runoff Coefficient (C): A unitless coefficient which varies with permeability of the soil
on the project site. Values are based on hydrologic soil groups (HSG) and ground cover
specific to each contributing drainage basin.
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o Suggested C values for developed land were taken from the City of San Diego
Drainage Design Manual.
= Existing: The existing condition of the site is vacant land. The entire site is
pervious. Therefore, a C value of 0.30 was chosen to represent the
existing condition.
® Proposed: The proposed use of the site is a parking lot where about 82%
of it is impervious area. This purpose falls under the category of
commercial. Per the City of San Diego Drainage Manual, Table A-1,a C
value of 0.90 was used.
o Runoff coefficients for this Project are included in Appendix B of this report.

e Rainfall Intensity (i): The average rainfall intensity for a duration equal to the time of
concentration (Tc) for the area in inches per hour. Intensity-Duration-Frequency curve is
included in Appendix B of this report.

e Time of Concentration (Tc): Values based on length of longest watercourse and
elevation difference between the concentration point and the most remote point of
each basin.

A comparison of existing and developed peak flow rates was made based on the above
mentioned calculations. Results and a subsequent discussion of the results can be found in the
section below.

To comply with Otay Mesa Drainage Requirements, orifice discharge calculations are performed
in conformance with the City of San Diego Hydromodification sizing spreadsheet. Orifice and
weir discharge values are provided for storm events 5 year, 10 year, 50 year and 100 year to
confirm the run off rates do not exceed the existing. Hydrographs are also provided from
‘Hydraflow Hydrographs’ AutoCAD extension to represent the inflow vs outflow rates within the
detention basins.

DISCUSSION/ANALYSIS

Current Condition:
The existing property is vacant land located south of Siempre Viva Road and Border Pacific Drive.
The existing site is 100% pervious.

The site gently slopes (approximately 1.3%) from the northeastern area of the site to the
southwestern portion of the site. Currently, onsite runoff flows into existing onsite streambeds
that run south of the site, into Mexico, and eventually discharging at the Tijuana River.

Offsite run-on occurs at 2 locations on the property. On the eastern end of the property, run-on
flows into the protected habitat and will not be impacted by the proposed development. On the
west end of the property, a low flow culvert and overflow spillway surface flow into an
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undeveloped channel. There is an existing drainage easement over the channel. This
development will channelize the western run-on within a double box culvert under the proposed
parking lot. Sizing of the proposed culvert will be completed basin on drainage study for the
development of Lot 14 per Map 15548.

An exhibit of the current condition is included as Appendix A.

Proposed Condition:

In the developed condition of the site, storm water runoff will sheet flow from the northern
portion of the site to the southwestern area of the site. There will be no changes to the existing
drainage patterns or outlet locations. Runoff will be routed to onsite treatment BMPs
(biofiltration basins and modular wetlands) to comply with San Diego Storm Water standards.

An onsite private storm drain system will convey treated runoff through the site and discharge in
a similar manner of the existing conditions. An anticipated increase in runoff due to the addition
of impervious area will be mitigated by onsite subterranean detention vaults. The existing open
drainage channel that serves nearby Lot 14 will be converted to a concrete double box culvert.
Storm water from the detention basin will outlet to the same location downstream of the culvert.
See Appendix C for Q50 values and box culvert sizing information.

An exhibit of the proposed condition is included as Appendix A.
Due to the addition of impermeable areas, an increase in the C value is calculated for the

proposed condition. Calculations show that the increase in C value and intensity due to the
reduction of the time of concentration will increase the peak flow rate of runoff from the site.

2-YEAR STORM C AREA Tc 1(2) Q(2)
EXISTING 0.30 185 | 195MIN | 1.15 | 871 |cfs
PROPOSED 0.85 18.5 6.4MIN | 23 | 4164 |cfs
5-YEAR STORM C AREA Tc I(5) Q(5)
EXISTING 0.30 185 | 227MIN | 1.58 | 871 |cfs
PROPOSED 0.85 18.5 SMIN | 2.68 | 41.64 |cfs
10-YEAR STORM C AREA Tc I(10) | Q(10)
EXISTING 0.30 185 | 22.7MIN | 1.86 | 10.32 |cfs
PROPOSED 0.85 18.5 SMIN | 3.07 | 47.90 |cfs
50-YEAR STORM C AREA Tc 1(50) | Q(50)
EXISTING 0.30 185 | 227MIN | 2.36 | 13.09 |cfs
PROPOSED 0.85 18.5 5MIN | 3.86 | 60.02 |cfs
100-YEAR STORM C AREA Tc 1(100) | Q(100)
EXISTING 0.30 185 | 22.7MIN | 2.54 | 14.08 | cfs
PROPOSED 0.85 18.5 5 MIN 4.08 | 62.07 |cfs
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Points of Confluence Flowrates

QZ QS C110 C150 O~100

POCH (cfs) (cfs) (cfs) (cfs) (cfs)
1- Existing 5.66 6.97 8.27 10.52 11.34
1- Proposed (unmitigated) 23.32 28.67 33.07 41.41 43.76
1- Proposed (mitigated) 0.82 0.98 1.13 10.59 10.67
2 - Existing 1.48 1.87 2.19 2.84 2.97
2 - Proposed (unmitigated) 8.46 10.30 11.78 15.09 15.82
2 - Proposed (mitigated) 0.053 0.058 0.062 2.610 2.620

Values provided are from Rational Method calculations and from orifice/weir calculations
provided in Summary Table

The increase in peak runoff will be attenuated by constructing underground storage vaults per
chapter 8 of the San Diego drainage design manual. The City of San Diego Hydromodification
Sizing spreadsheet determines the sizing of the detention storage, 55,000 CF. Otay Drainage
study requires detention facilities to be designed so that the rate of runoff from the property will
not be greater after development that it was before development for a 5 year, 10 year, 25 year
and 50 year storm. Proposed hydrographs for the 2 year, 5 year, 10 year, 50 year and 100 year
storm are provided to prove the 55,000 CF is sufficient in storing and releasing all storm events
at a lesser rate than existing conditions. Hydroflow Hydrographs was utilized in creating these
outputs, shown in Appendix C. Note: Input values are higher in program outputs to represent
more conservative values.

CONCLUSION

In conclusion, this Drainage Study estimates the quantity of peak runoff which can be expected
for the existing and developed conditions. Because there is an 81% increase of impermeable area
onsite, there is an anticipated increase in project runoff. However, this is anticipated to be
mitigated detention basins totaling 55,000 cubic feet. Therefore, there will be no adverse effects
downstream and all existing drainage patterns are maintained.
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Figure A-1. Intensity-Duration-Frequency Design Chart
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
EXISTING - BASIN 2

6 7 8 910
™~
Y
]
™
I

6 7 8 910

5

5

/
7
/A
/AR
f /

HOURS
4
o
\“\
\"\.
\\\
™~
3 4
HOURS

“\‘.\::\

R ‘x“}f’a Baaaa
NG

e

S Smmsad e
s

fal
SR e e

y/A il
E? ///; /f @3

30

TR
PR
i

AT
EE H/ ,f//fj / EE
[ 1] /
i FE
M4

@@~ © o 9 "
roCc o o o o i
HNOH d3d S3HINI
09310 NVS) ALISNILNI

5
=~
[T
3.0 &
‘5-"-.
2.0
H‘“""'-.._&L
5

5.0
4.0
0.2

RAINFALL
o
S }_E INTENSITY - DURATION - FREQUENCY
2 889¥8~8& aed CURVES
L Ll ol ol o &E%D
roomx
o2z72 FOR
o 88888k 2583
= =
4 TeSoeu TEERDS COUNTY OF SAN DIEGO
°8888U 2zz3<
nooold o =
Czz&d

Figure A-1. Intensity-Duration-Frequency Design Chart
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Note: Add ten minutes to the computed time of concentration from Figure A-2.

Figure A-2. Nomograph for Determination of T for Natural Watersheds
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Project Information
Project

OTN @ CBX

TIME OF CONCENTRATION

County Date Project No.

San Diego 8/7/2018 920.60

Location/Basin

E-1

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Shallow Concentrated Flow

Condetion By Checked

Existing VB

Segment ID AB
ft 100
ft/ft 0.019
0.30
hr 0.195 + =| 0195 |

Segment ID BC
U
ft 655
ft/ft 0.019
ft/s 2.197
hr 0.083 + + +

Combined Travel Time, T,

Time of Concetration, T, hr 0.278
min = 16.7




Project Information
Project

OTN @ CBX

TIME OF CONCENTRATION

County Date Project No.

San Diego 8/7/2018 920.60

Location/Basin

E-2

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Shallow Concentrated Flow

Condetion By Checked

Existing VB

Segment ID AB
ft 100
fft 0.014
0.30
hr 0.213 + =| 0213 |

Segment ID BC
U
ft 1,150
ft/ft 0.014
ft/s 1.936
hr 0.165 + + +

Combined Travel Time, T,

Time of Concetration, T, hr 0.378
min = 22.7




Project Information
Project

OTN @ CBX

TIME OF CONCENTRATION

County Date Project No.

San Diego 8/7/2018 920.60

Location/Basin

E-3A

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Shallow Concentrated Flow

Condetion By Checked

Existing VB

Segment ID AB
ft 100
fft 0.020
0.30
hr 0.190 + =| 0190 |

Segment ID BC
U
ft 1,000
ft/ft 0.020
ft/s 2.282
hr 0.122 + + +

Combined Travel Time, T,

Time of Concetration, T, hr 0.312
min = 18.7




Project Information
Project

OTN @ CBX

TIME OF CONCENTRATION

County Date Project No.

San Diego 8/7/2018 920.60

Location/Basin

E-3B

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Shallow Concentrated Flow

Condetion By Checked

Existing VB

Segment ID AB
ft 100
fft 0.012
0.30
hr 0.225 + =| 0225 |

Segment ID BC
U
ft 720
ft/ft 0.012
ft/s 1.782
hr 0.112 + + +

Combined Travel Time, T,

Time of Concetration, T, hr 0.337
min = 20.2




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

County Date

San Diego

8/7/2018

Project No.

920.60

Location/Basin

P-1

Flow Length, D
Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Condtion

Proposed

By

VB

AB

100

0.011

0.90

Checked

0.058

+

=| 0058 |

Shallow Concentrated Flow

BC

u

1,140

0.011

1.683

0.188

+

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

S

0.246
14.8




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-2A

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.018

0.90

Checked

0.049

+

=| 0049 |

Shallow Concentrated Flow

BC

U

345

0.018

2.163

0.044 +

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

0.094
5.6




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-2B

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.015

0.90

Checked

0.052

+

=| o052 |

Shallow Concentrated Flow

BC

U

265

0.015

1.981

0.037

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

0.090
5.4




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-3A

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.003

0.90

Checked

0.086

+

=| o086 |

Shallow Concentrated Flow

BC

U

FALSE

0.003

0.944

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

|

0.086
5.1




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-3B

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.011

0.90

Checked

0.059

+

=| 0059 |

Shallow Concentrated Flow

BC

U

250

0.011

1.670

0.042

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

0.100
6.0




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

County

Date

San Diego

8/7/2018

Project No.

920.60

Location/Basin

P-3C

Flow Length, D
Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Condtion

By
Proposed

VB

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

AB

100

0.010

0.90

Checked

0.060 +

=| 0060 |

Shallow Concentrated Flow

BC

u

1,340

0.010

1.620

0.230

+ +

+

Combined Travel Time, T,

Time of Concentration, T, hr
min

S

0.290
17.4




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-3D

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.017

0.90

Checked

0.051

+

=| o051 |

Shallow Concentrated Flow

BC

U

FALSE

0.017

2.076

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min*

* Minimum 5 min Tc used

[ ]

0.051
= 5.0




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-3E

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.011

0.90

Checked

0.058

+

=| 0058 |

Shallow Concentrated Flow

BC

U

360

0.011

1.682

0.059

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

0.118
7.1




Project Information

Project

OTN @ CBX

TIME OF CONCENTRATION

San Diego

Date

8/7/2018

Project No.

920.60

Location/Basin

P-3F

Flow Length, D

Land Slope, S
Runoff Coefficient, C
Travel Time, Ti

Surface Description
Flow Length, L
Watercourse Slope, S
Average Velocity, V
Travel Time, T,

Segment ID
ft
ft/ft

hr

Segment ID

ft
ft/ft
ft/s

hr

Proposed

By

VB

AB

100

0.017

0.90

Checked

0.050

+

=| 0050 |

Shallow Concentrated Flow

BC

U

360

0.017

2.128

0.047

+

+

Combined Travel Time, T,

Time of Concentration, T, hr

min

0.097
5.8




RATIONAL METHOD CALCULATIONS - EXISTING

Peak Discharge Summary - Existing Conditions (2 year)

E;':;::E Area (sf) | Arealac) | C-Value [n-'ll-il:n] I3 {in/hr) fli'zj] POC #
1 18330 0.4z 0.30 27.65 105 0.13 1
2 187185 430 0.30 2285 115 148 2
3A 548855 12.60 0.30 18.73 130 491 1
3B 66510 153 0.30 17.78 1.35 0.62 1
Total 18.84 0.30 2170 121 7.15
Peak Discharge Summary - Existing Conditions (5 year)
EEI:;::E Area (sf) | Area (ac) | C-Value I:rl-'ll-icn] I5 {in/hr) [Euf;] POC #
1 18330 0.42 0.30 27.85 130 0.16 1
2 187185 430 0.30 22.65 1.45 1.87 2
34 548855 12.60 0.30 18.73 160 6.05 1
3B 66510 153 0.30 17.78 165 076 1
Total 18.84 0.30 21.70 150 8.84
Peak Discharge Summary - Existing Conditions (10 year)
EEI:-;E::E Area [sf) | Area (ac) | C-value [n-:-il:n] lyg {in/hr) f::f] POC #
1 18330 042 0.30 27.85 1.55 0.20 1
2 187185 430 0.30 22.85 1.70 219 2
3A 548855 12 60 0.30 18.73 190 7.18 1
3B 66510 153 0.30 17.78 195 0.89 1
Total 18.84 030 21.70 178 1046
Peak Discharge Summary - Existing Conditions (50 year)
E;S:::E Area (sf) | Area (ac) | C-Value [n:il:n] Isg (infhr) ig;:;:l POC &
1 18330 042 0.30 27.65 2.00 0.25 1
2 187185 430 0.30 22.65 2.20 2.84 2
3A 548855 12.60 0.30 18.73 2.40 .07 1
3B 66510 153 0.30 17.78 2.60 119 1
Total 18.84 0.30 2170 2301 1335
Peak Discharge Summary - Existing Conditions (100 year)
E;':;::E Area (sf) | Area(ac) [ C-value [n-'ll-il:n] lygg (infhr) E;Zu] POC #
1 18330 0.42 0.30 27.85 215 027 1
2 187185 4.30 0.30 2285 2.30 2497 2
3A 548355 1260 0.30 18.73 2.60 983 1
38 66510 153 0.30 17.78 270 124 1
Total 18.84 0.30 2170 2.44| 1430
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Peak Discharge Summary - Proposed Conditions (2 year)

RATIONAL METHOD CALCULATIONS - PROPOSED

Peak Discharge Summary - Proposed Conditions (5 year)

Prg:;sned Area (sf] | Area(ac) | C-Value [n:icn] Iz {infhr) [?f;] POC # Pr;rz;sned Area (sf) | Area (ac) | C-value [n:iEn] 15 {infhr) [E[:;] POC #
1 19325 0.44 0.85 14.39 1.45 055 1 1 19325 0.44 0.85 1478 1.0 0.68 1
2A 112335 2.58 0.85 5.62 2.30 5.04 2 2A 112335 258 0.85 5.62 2.30 6.14 2
28 76250 1.75 0.85 5.37 2.30 3.42 2 28 76250 175 0.85 5.37 2.80 417 2
3A 72805 1.67 0.85 515 2.40 3.41 1 3A 72805 1.67 0.85 5.15 230 4.12 1
38 63675 1.46 0.85 6.01 235 2.80 1 38 63675 1.46 0.85 6.01 275 3.42 1
3C 217640 5.00 0.85 17.38 135 5.73 1 3C 217640 5.00 0.85 17.38 170 7.22 1
3D 64110 1.47 0.85 5.00 2.40 3.00 1 30 64110 1.47 0.85 5.00 230 3.63 1
3E 89970 2.07 0.85 7.07 210 3.69 1 3E 89970 207 0.85 7.07 2.60 456 1
3F 92337 2.12 0.85 581 230 414 1 3F 92337 212 0.85 521 280 5.05 1

Total 1856 0.85 774 209| 3178 Total 18.56 0.85 7.74 256 3898
Peak Discharge Summary - Proposed Conditions (10 year) Peak Discharge Summary - Proposed Conditions (50 year)

F‘r;r:;isned Area (sf) | Area (ac) [ C-Value [n:icn] lyg (infhr) [3:;] POC# Pr;::is:d Area (sf) | Area(ac) | C-Value [n-'ll-icn] Isg (in/hr) [f:;u] POC#
1 19325 0.44 0.85 14.79 2.15 0.81 1 1 19325 0.44 0.85 14.79 2.70 1.02 1
24 112335 258 0.85 .62 3.20 7.01 2 2A 112335 258 0.85 552 4.10 .99 2
2B 76250 173 0.85 5.57 5.20 476 2 28 76250 175 0.85 5.37 410 6.10 2
3A 72805 167 0.85 5.15 3.30 4.69 1 3A 72805 167 0.85 5.15 4.20 5.97 1
3B 63675 1.46 0.85 6.01 3.15 301 1 3B 63675 1.45 0.85 501 3.90 4.85 1
3€ 217640 .00 0.85 17.38 2.00 8.43 1 3C 217640 5.00 0.85 17.38 2.50 1062 1
sD 64110 147 0.85 5.00 5.30 415 1 3D 64110 147 0.85 5.00 4.20 525 1
3E 83970 2.07 0.85 7.e7 3.00 527 1 3E 83970 2.07 0.85 7.07 3.70 6.50 1
3F 92337 212 0.85 3.81 3.20 5.77 1 3IF 92337 212 0.85 581 4.00 721 1

Total 18.56 0.85 7.74 294| 4484 Total 1856 0.85 371| 549
Peak Discharge Summary - Proposed Conditions (100 year)

Prgz;sned Area (sf) | Area (ac) | C-Value [rl-1riEn] laa (in/hr) [E::‘::] POC#
1 19325 0.44 0.85 14.79 280 1.09 1
24 112335 258 0.85 562 430 9.43 2
2B 76250 175 0.85 5.37 430 6.40 2
34 72805 167 0.85 5.15 440 6.25 1
3B 63675 1.46 0.85 6.01 420 5.22 1
3C 217640 .00 0.85 17.38 270 11.47 1
an 64110 147 0.85 5.00 4.40 5.50 1
3E 89970 2.07 0.85 7.07 400 7.02 1
3F 92337 212 0.85 5.81 4.00 7.21 1

Total 18.56 0.85 391| 5959
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Orifice Flowrate Calculations

Orifice and Weir Discharge equation | Basin 2

q=CxAx (2gH)"0.5

q = outflow in inches per hour

H = effective "head" above the orifice/weir in feet
g = gravitational accelleration (32.2 ft/s2)

C = drain coefficient =0.65

q = 3.247x1.xH"1.48-0.566x1."1.9 x H*1.9 A = cross sectional area of orifice

1+21.°1.87

L = length of weir

Orifice Discharge equation HMP
Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches"2
Head above orifice (H) 18 inches
Flowrate leaving orifice (q) 0.113  |cfs

Orifice Discharge equation

2 year storm

Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches™2
Head above orifice 4 inches
Flowrate leaving orifice (q) 0.053  [cfs

Orifice Discharge equation

5 year storm

Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches"2
Head above orifice 4.8 inches
Flowrate leaving orifice (q) 0.058 [cfs

Orifice Discharge equation

10 year storm

Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches™2
Head above orifice 5.5 inches
Flowrate leaving orifice (q) 0.062 [cfs

Orifice Discharge equation

50 year storm

Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches"2
Head above orifice 5.7 inches
Flowrate leaving orifice (q) 0.063 [cfs

Orifice Discharge equation

100 year storm

Diameter of orifice (D) 1.8 inches
Area of orifice 2.54  |inches"2
Head above orifice 7 inches
Flowrate leaving orifice (q) 0.070 |cfs

Wier Dischatge equation 50/100 year storm
Length of weir 2.25  |foot
Height of upstream water above the weir 0.50 |feet
Flowrate leaving weir 2.55  |cfs




Orifice Flowrate Calculations

Orifice and Weir Discharge equation | Basin 3

q=CxAx (2gH)"0.5

q = outflow in inches per hour

H = effective "head" above the orifice/weir in feet
g = gravitational accelleration (32.2 ft/s2)

C = drain coefficient =0.65

q = 3.247x1.xH"1.48-0.566x1."1.9 x H*1.9 A = cross sectional area of orifice

1+21.°1.87

L = length of weir

Orifice Discharge equation HMP
Diameter of orifice (D) 3.1 inches
Area of orifice 7.55  |inches™2
Head above orifice (H) 54 inches
Flowrate leaving orifice (q) 0.580 [cfs

Orifice Discharge equation

2 year storm

Diameter of orifice (D) 3.1 inches
Area of orifice 7.55  |inches™2
Head above orifice 11.6  |inches
Flowrate leaving orifice (q) 0.269 |cfs

Orifice Discharge equation

5 year storm

Diameter of orifice (D) 3.1 inches
Area of orifice 7.55  |inches™2
Head above orifice 14.2  |inches
Flowrate leaving orifice (q) 0.298 |cfs

Orifice Discharge equation

10 year storm

Diameter of orifice (D)

3.1 inches

Area of orifice

7.55 inches™2

Head above orifice

16.32  |inches

Flowrate leaving orifice (q)

0.319  |cfs

Orifice Discharge equation

50 year storm

Diameter of orifice (D) 3.1 inches
Area of orifice 7.55  |inches™2
Head above orifice 20.2  l|inches
Flowrate leaving orifice (q) 0.355 |cfs

Orifice Discharge equation

100 year storm

Diameter of orifice (D) 3.1 inches
Area of orifice 7.55  |inches™2
Head above orifice 20.9  l|inches
Flowrate leaving orifice (q) 0.361 |cfs

Wier Dischatge equation 50/100 year storm
Length of weir 8 foot
Height of upstream water above the weir 0.50 |feet
Flowrate leaving weir 9.22  |cfs




DRAWDOWN CALCULATIONS (Basin 2)

Drawdown calculations have been performed using the storage capacity of the proposed basin,
and the standard equation for Orifice shown below.

Based on these calculations:

-Surface water will not pond more than 70.33 hours

-Entire BMP will drain in 70.3 hours

-No Vector Control Plan is required since structural BMP will drain in less than 96 hrs.

EQUATIONS
Orifice Discharge Max Q based on infiltration rate of 5in/hr
D Ao
nD? X ¢, X 2g(H —5%) _ “basin
Q0 = 9%y 24 Omax = Geao
576
Drawdown calculation Height at witch Qmax is reached
Hy L H, L 0.4Ap45in X 4

t(sec) = —_— | == H = A9

(sec) = Jo JH) le JH) = Gea0xnD? x o x 25

g g
_ 04X Apggin X4 Apasin X 4 H, = gravel + soil media depth

L, = L, =
! D2 X cg X /29 2 D2 X cg X /29 H,
= surface ponding + gravel

+ soil media depth



DRAWDOWN CALCULATIONS (BASIN 2) - HYDROMODICATION SIZING

Surface Storage

18 1.50 9000 13500.0

Subsurface Storage

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage

Volume Surface Storage 13500
Volume of Subsurface Void 0
Total Storage Volume 13500

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 1.50
L1 (s/ftr1/2) 41344.60
L2 (s/ft"1/2) 103361.50
Drawdown time

ponding (hr) 70.33

70.329
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Surface Storage

0.33

9000

3000.0

Subsurface Storage

Drawdown Calculations - Basin 2 (Q2)

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage -

Volume Surface Storage 3000
Volume of Subsurface Void 0
Total Storage Volume 3000

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 0.33
L1 (s/ftr1/2) 41344.60
L2 (s/ft7r1/2) 103361.50
Drawdown time

ponding (hr) 33.15

33.153




Surface Storage

4.8

0.40

9000

3600.0

Subsurface Storage

Drawdown Calculations - Basin 2 (Q5)

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage -

Volume Surface Storage 3600
Volume of Subsurface Void 0
Total Storage Volume 3600

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 0.40
L1 (s/ftr1/2) 41344.60
L2 (s/ft7r1/2) 103361.50
Drawdown time

ponding (hr) 36.32

36.318




Drawdown Calculations - Basin 2 (Q10)

Surface Storage

5.5

0.46

9000

4125.0

Subsurface Storage

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage -

Volume Surface Storage 4125
Volume of Subsurface Void 0
Total Storage Volume 4125

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 0.46
L1 (s/ftr1/2) 41344.60
L2 (s/ft7r1/2) 103361.50
Drawdown time

ponding (hr) 38.88

38.876




Drawdown Calculations - Basin 2 (Q50)

Surface Storage

5.7

0.48

9000

4275.0

Subsurface Storage

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage -

Volume Surface Storage 4275
Volume of Subsurface Void 0
Total Storage Volume 4275

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 0.48
L1 (s/ftr1/2) 41344.60
L2 (s/ft7r1/2) 103361.50
Drawdown time

ponding (hr) 39.58

39.576




Drawdown Calculations - Basin 2 (Q100)

Surface Storage

0.58

9000

5250.0

Subsurface Storage

Amended 0 0 9000 0.4 0
Gravel 0 0.0 9000 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage -

Volume Surface Storage 5250
Volume of Subsurface Void 0
Total Storage Volume 5250

Drawdown time

Diameter (in) 1.80
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 22.90
H1 (ft) 0.00
H2 (ft) 0.58
L1 (s/ftr1/2) 41344.60
L2 (s/ft7r1/2) 103361.50
Drawdown time

ponding (hr) 43.86

43.858




DRAWDOWN CALCULATIONS (Basin 3)

Drawdown calculations have been performed using the storage capacity of the proposed basin,
and the standard equation for Orifice shown below.

Based on these calculations:

-Surface water will not pond more than 10.80 hours

-Entire BMP will drain in 36.9 hours

-No Vector Control Plan is required since structural BMP will drain in less than 96 hrs.

EQUATIONS
Orifice Discharge Max Q based on infiltration rate of 5in/hr
D Ao
nD? X ¢, X 2g(H —5%) _ “basin
Q0 = 9%y 24 Omax = Geao
576
Drawdown calculation Height at witch Qmax is reached
Hy L H, L 0.4Ap45in X 4

t(sec) = —_— | == H = A9

(sec) = Jo JH) le JH) = Gea0xnD? x o x 25

g g
_ 04X Apggin X4 Apasin X 4 H, = gravel + soil media depth

L, = L, =
! D2 X cg X /29 2 D2 X cg X /29 H,
= surface ponding + gravel

+ soil media depth



DRAWDOWN CALCULATIONS (BASIN 3) - HYDROMODICATION SIZING

Surface Storage

54 4.50 9200 41400.0

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0

Total Basin Storage

Volume Surface Storage 41400
Volume of Subsurface Void 0
Total Storage Volume 41400

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 4.50
L1 (s/ftr1/2) 14249.04
L2 (s/ft"1/2) 35622.61
Drawdown time

ponding (hr) 10.80

36.911
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Drawdown Calculations - Basin 3 (Q2)

Surface Storage

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0
Total Basin Storage -
Volume Surface Storage 8893
Volume of Subsurface Void 0
Total Storage Volume 8893

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 0.97
L1 (s/ftr1/2) 14249.04
L2 (s/ft7r1/2) 35622.61
Drawdown time

ponding (hr) 19.46

19.458




Drawdown Calculations - Basin 3 (Q5)

Surface Storage

14.2 1.18 9200 10886.7

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0
Total Basin Storage -
Volume Surface Storage 10887
Volume of Subsurface Void 0
Total Storage Volume 10887

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 1.18
L1 (s/ftr1/2) 14249.04
L2 (s/ft7r1/2) 35622.61
Drawdown time

ponding (hr) 21.53

21.528




Drawdown Calculations - Basin 3 (Q10)

Surface Storage

16.3 1.36 9200 12496.7

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0
Total Basin Storage -
Volume Surface Storage 12497
Volume of Subsurface Void 0
Total Storage Volume 12497

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 1.36
L1 (s/ftr1/2) 14249.04
L2 (s/ft7r1/2) 35622.61
Drawdown time

ponding (hr) 23.07

23.065




Drawdown Calculations - Basin 3 (Q50)

Surface Storage

20.2 1.68 9200 15486.7

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0
Total Basin Storage -
Volume Surface Storage 15487
Volume of Subsurface Void 0
Total Storage Volume 15487

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 1.68
L1 (s/ftr1/2) 14249.04
L2 (s/ftr1/2) 35622.61
Drawdown time

ponding (hr) 25.68

25.677




Drawdown Calculations - Basin 3 (Q100)

Surface Storage

20.9 1.74 9200 16023.3

Subsurface Storage

Amended 0 0 9200 0.4 0
Gravel 0 0.0 9200 0.4 0.0
Total Subsurface Storage 0.0
Total Basin Storage -
Volume Surface Storage 16023
Volume of Subsurface Void 0
Total Storage Volume 16023

Drawdown time

Diameter (in) 3.10
# of orifices 1
coefficient (cg) 0.614
Hq (ft) 2.72
H1 (ft) 0.00
H2 (ft) 1.74
L1 (s/ftr1/2) 14249.04
L2 (s/ft7r1/2) 35622.61
Drawdown time

ponding (hr) 26.12

26.118




SUMMARY TABLE

Detention Basin Sizing - BASIN 2

POC # Q, Qs Qo Qs Q00
Total inflow (existing)* 1864 CF 2315 CF 2791 CF 3529 CF 3804 CF
Rate of release (existing) 1.38 CFS 1.74 CFS 2.04 CFS 2.64 CFS 2.76 CFS
Total inflow (proposed)* 2955 CF 3580 CF 4116 CF 5102 CF 5276 CF
Runoff Detained* 2955 CF 3580 CF 4116 CF 5102 CF 5276 CF
Depth of storage 4.0 inches 4.8 inches 5.5 inches 5.7 inches 7.0 inches
Orifice size (per HMP) 1.8 inches 1.8 inches 1.8 inches 1.8 inches 1.8 inches
Orifice discharge rate 0.053 CFS 0.058 CFS 0.062 CFS 0.063 CFS 0.070 CFS
Weir size 2.25 foot 2.25 foot 2.25 foot 2.25 foot 2.25 foot
Weir discharge rate N/A N/A N/A 2.55 CFS 2.55 CFS
Max release rate (proposed) 0.053 CFS 0.058 CFS 0.062 CFS 2.61 CFS 2.62 CFS
Basin Volume Required**
(40W x 225L x 2H) 13500 CF 13500 CF 13500 CF 13500 CF 13500 CF
Detention Time 33.2 hrs 36.3 hrs 38.9 hrs 39.6 hrs 43.9 hrs
*Information from Hydroflow Hydrographs
**Basin volume requirement dictated by HMP. Volume measured to riser height (1.5')
Note: City of San Diego Intensity duration chart does not have Q 25

Detention Basin Sizing - BASIN 3

POC # Q, Qs Qo Qso Qi00
Total inflow (existing)* 6211 CF 7687 CF 9251 CF 11646 CF 12527 CF
Rate of release (existing) 5.46 CFS 6.76 CFS 8.03 CFS 10.13 CFS 10.97 CFS
Total inflow (proposed)* 9035 CF 10948 CF 12586 CF 15600 CF 16133 CF
Runoff Detained* 9035 CF 10948 CF 12586 CF 15600 CF 16133 CF
Depth of storage 11.6 inches 14.2 inches 16.3 inches 20.2 inches 20.9 inches
Orifice size (per HMP) 3.1 inches 3.1 inches 3.1 inches 3.1 inches 3.1 inches
Orifice discharge rate 0.269 CFS 0.298 CFS 0.319 CFS 0.355 CFS 0.361 CFS
Weir size 2.25 foot 2.25 foot 2.25 foot 8 foot 8 foot
Weir discharge rate N/A N/A N/A 9.22 CFS 9.22 CFS
Max release rate (proposed) 0.269 CFS 0.298 CFS 0.319 CFS 9.575 CFS 9.581CFS
Basin Volume Required**
(92W x 100L x 5H) 46000 CF 46000 CF 46000 CF 46000 CF 46000 CF
Detention Time 19.5 hrs 21.5 hrs 23.1 hrs 25.7 hrs 26.1 hrs

*Information from Hydroflow Hydrographs
**Basin volume requirement dictated by HMP. Volume measured to riser height (1.5')
Note: City of San Diego Intensity duration chart does not have Q 25
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BMP Sizing Spreadsheet V3.0

Project Name: OTN

Project Applicant: Otay-Tijuana Venture, LLC
Jurisdiction: OTAY MESA

Parcel (APN): 667-060-11-00, 667-060-12-00
Hydrologic Unit: 911.12

Rain Gauge: Lindbergh

Total Project Area (sf): 19

Channel Susceptibility: High




BMP Sizing Spreadsheet V3.0
Project Name: OTN Hydrologic Unit: 911.12
Project Applicant: Otay-Tijuana Venture, LLC Rain Gauge: Lindbergh
Jurisdiction: OTAY MESA Total Project Area: 19
Parcel (APN): 667-060-11-00, 667-060-12-00 |Low Flow Threshold: 0.1Q2
BMP Name: BASIN 2 BMP Type: Cistern
BMP Native Soil Type: D BMP Infiltration Rate (in/hr): NA
Areas Draining to BMP HMP Sizing Factors Minimum BMP Size
Area Weighted Runoff
DMA Pre Project Soil Post Project Factor Volume Volume (CF)
Name Area (sf) Type Pre-Project Slope Surface Type (Table G.2-1)!
2A (IMPERVIOUS) 80,335 D Flat Concrete 1.0 0.09 7230
2A (PERVIOUS) 32,000 D Flat Landscape 0.1 0.09 288
2B (IMPERVIOUS) 181,675 D Flat Concrete 1.0 0.09 16351
2B (PERVIOUS) 12,050 D Flat Landscape 0.1 0.09 108
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
BMP Tributary Area 306,060 Minimum BMP Size 23977
Proposed BMP Size* 13500 * Assumes standard configuration
Standard Cistern Depth (Overflow Elevation) 3.5 ft
Provided Cistern Depth (Overflow Elevation) 3.5 ft
Minimum Required Cistern Footprint) 6851 CF
Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1). Table references are taken from the San Diego Region Model BMP Design Mant
Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head.
Designated Staff have final review and approval authority over the project design.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located.



BMP Sizing Spreadsheet V3.0

Project Name:

OTN

Hydrologic Unit:

911.12

Project Applicant:

Otay-Tijuana Venture, LLC

Rain Gauge:

Lindbergh

Jurisdiction: OTAY MESA Total Project Area:
Parcel (APN): 667-060-11-00, 667-060-12-00 |Low Flow Threshold: 0.1Q2
BMP Name BASIN 2 BMP Type: Cistern
DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q, Orifice Area
Name Soil Type Slope (cfs/ac) (cfs) (in%)
2A (IMPERVIOUS) Lindbergh D Flat 0.429 1.844 0.079 1.17
2A (PERVIOUS) Lindbergh D Flat 0.429 0.735 0.032 0.47
2B (IMPERVIOUS) Lindbergh D Flat 0.429 4.171 0.179 2.64
2B (PERVIOUS) Lindbergh D Flat 0.429 0.277 0.012 0.18
3.50 0.301 4.45 2.38
Max Orifice Head Max Tot. Allowable Max Tot. Allowable Max Orifice
Orifice Flow Orifice Area Diameter
(feet) (cfs) (in%) (in)
Provide Hand Calc. 0.172 2.54 1.800
Average outflow during " " Selected
Max Orifice Outflow Actual Orifice Area . ]
surface drawdown Orifice Diameter
(cfs) (cfs) (in’) (in)

Drawdown (Hrs)




BMP Sizing Spreadsheet V3.0
Project Name: OTN Hydrologic Unit: 911.12
Project Applicant: Otay-Tijuana Venture, LLC Rain Gauge: Lindbergh
Jurisdiction: OTAY MESA Total Project Area: 19
Parcel (APN): 667-060-11-00, 667-060-12-00 |Low Flow Threshold: 0.1Q2
BMP Name: BASIN 3 BMP Type: Cistern
BMP Native Soil Type: D BMP Infiltration Rate (in/hr): NA
Areas Draining to BMP HMP Sizing Factors Minimum BMP Size
Area Weighted Runoff
DMA Pre Project Soil Post Project Factor Volume Volume (CF)
Name Area (sf) Type Pre-Project Slope Surface Type (Table G.2-1)!
3A (IMPERVIOUS) 55,845 D Flat Concrete 1.0 0.09 5026
3A (PERVIOUS) 16,960 D Flat Landscape 0.1 0.09 153
3B (IMPERVIOUS) 12,325 D Flat Concrete 1.0 0.09 1109
3B (PERVIOUS) 12,050 D Flat Landscape 0.1 0.09 108
3C (IMPERVIOUS) 166,925 D Flat Concrete 1.0 0.09 15023
3C (PERVIOUS) 26,800 D Flat Landscape 0.1 0.09 241
3D (IMPERVIOUS) 53,335 D Flat Concrete 1.0 0.09 4800
3D (PERVIOUS) 10,775 D Flat Landscape 0.1 0.09 97
3E (IMPERVIOUS) 72,452 D Flat Concrete 1.0 0.09 6521
3E (PERVIOUS) 17,518 D Flat Landscape 0.1 0.09 158
3F (IMPERVIOUS) 81,324 D Flat Concrete 1.0 0.09 7319
3F (PERVIOUS) 11,013 D Flat Landscape 0.1 0.09 99
0 0
0 0
0 0
BMP Tributary Area 537,322 Minimum BMP Size 40655
Proposed BMP Size* 41000 * Assumes standard configuration
Standard Cistern Depth (Overflow Elevation) 3.5 ft
Provided Cistern Depth (Overflow Elevation) 3.5 ft
Minimum Required Cistern Footprint) 11616 CF
Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1). Table references are taken from the San Diego Region Model BMP Design Mant
Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head.
Designated Staff have final review and approval authority over the project design.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located.



BMP Sizing Spreadsheet V3.0

Project Name: OTN Hydrologic Unit: 911.12
Project Applicant: Otay-Tijuana Venture, LLC Rain Gauge: Lindbergh
Jurisdiction: OTAY MESA Total Project Area: 19
Parcel (APN): 667-060-11-00, 667-060-12-00 |Low Flow Threshold: 0.1Q2
BMP Name BASIN 3 BMP Type: Cistern
DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q, Orifice Area
Name Soil Type Slope (cfs/ac) (cfs) (in%)
3A (IMPERVIOUS) Lindbergh D Flat 0.429 1.282 0.055 0.81
3A (PERVIOUS) Lindbergh D Flat 0.429 0.389 0.017 0.25
3B (IMPERVIOUS) Lindbergh D Flat 0.429 0.283 0.012 0.18
3B (PERVIOUS) Lindbergh D Flat 0.429 0.277 0.012 0.18
3C (IMPERVIOUS) Lindbergh D Flat 0.429 3.832 0.164 2.43
3C (PERVIOUS) Lindbergh D Flat 0.429 0.615 0.026 0.39
3D (IMPERVIOUS) Lindbergh D Flat 0.429 1.224 0.053 0.78
3D (PERVIOUS) Lindbergh D Flat 0.429 0.247 0.011 0.16
3E (IMPERVIOUS) Lindbergh D Flat 0.429 1.663 0.071 1.05
3E (PERVIOUS) Lindbergh D Flat 0.429 0.402 0.017 0.25
3F (IMPERVIOUS) Lindbergh D Flat 0.429 1.867 0.080 1.18
3F (PERVIOUS) Lindbergh D Flat 0.429 0.253 0.011 0.16
3.50 0.529 7.81 3.15
Max Orifice Head Max Tot. Allowable Max Tot. Allowable Max Orifice
Orifice Flow Orifice Area Diameter
(feet) (cfs) (in%) (in)
Provide Hand Calc. 0.511 7.55 3.100
Average outflow during Selected

surface drawdown

(cfs)

Max Orifice Outflow

(cfs)

Actual Orifice Area

(in®)

Orifice Diameter

(in)

Prawdown (HrS) -




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Hyd. No. 1
| Basin 2 existing |
Hydrograph type = Rational Peak discharge = 1.351 cfs
Storm frequency = 2yrs Time to peak = 23 min
Time interval = 1 min Hyd. volume = 1,864 cuft
Drainage area = 4.000 ac Runoff coeff. = 0.3
Intensity = 1.126 in/hr Tc by User = 23.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 2 existing
Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
2.00 2.00
N,

1.00 // \\ 1.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

== Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd.

No. 1

Basin 2 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 1.677 cfs

Storm frequency = 5yrs Time to peak = 23 min

Time interval = 1 min Hyd. volume = 2,315 cuft

Drainage area = 4.000 ac Runoff coeff. = 0.3

Intensity = 1.398 in/hr Tc by User = 23.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 2 existing

Q (cfs) Hyd. No. 1 - 5 Year Q (cfs)

2.00 2.00

1.00 /‘/ \\ 1.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd.

No. 1

Basin 2 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 2.023 cfs
Storm frequency = 10 yrs Time to peak = 23 min
Time interval = 1 min Hyd. volume = 2,791 cuft
Drainage area = 4.000 ac Runoff coeff. = 0.3
Intensity = 1.686 in/hr Tc by User = 23.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 2 existing

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
3.00 3.00
2.00 //‘\ 2.00

// \\

1.00 / \ 1.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 2 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 2.557 cfs

Storm frequency = 50 yrs Time to peak = 23 min

Time interval = 1 min Hyd. volume = 3,529 cuft

Drainage area = 4.000 ac Runoff coeff. =

Intensity = 2.131in/hr Tc by User = 23.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =

Basin 2 existing

Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)

3.00 3.00

2.00 2.00

1.00 1.00

0.00 0.00

0 2 4 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 2 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 2.757 cfs

Storm frequency = 100 yrs Time to peak = 23 min

Time interval = 1 min Hyd. volume = 3,804 cuft

Drainage area = 4.000 ac Runoff coeff. = 0.3

Intensity = 2.297 in/hr Tc by User = 23.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 2 existing

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)

3.00 3.00

2.00 // \\ 2.00

1.00 \ 1.00

0.00 0.00

0 2 4 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 10/31 /2018
Hyd. No. 1
| Basin 3 existing |

Hydrograph type = Rational Peak discharge = 5.176 cfs

Storm frequency = 2yrs Time to peak = 20 min

Time interval = 1 min Hyd. volume = 6,211 cuft
Drainage area = 14.130 ac Runoff coeff. = 0.3

Intensity = 1.221 in/hr Tc by User = 20.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 3 existing
Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
6.00 6.00

5.00 /\ 5.00
/1N

4.00 // \ 4.00

3.00 // \ 3.00

2.00 / \ 2.00
1.00 / \ 1.00

0.00 0.00
0o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Time (min)

== Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 3 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 6.406 cfs

Storm frequency = 5yrs Time to peak = 20 min

Time interval = 1 min Hyd. volume = 7,687 cuft

Drainage area = 14.130 ac Runoff coeff. = 0.3

Intensity = 1.511 in/hr Tc by User = 20.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 3 existing

Q (cfs) Hyd. No. 1 - 5 Year Q (cfs)
7.00 7.00
6.00 //\\ 6.00
5.00 // \\ 5.00
4.00 ,/ \\ 4.00

// \\
3.00 / \ 3.00
2.00 // \\ 2.00
1.00 // 1.00
0.00 0.00
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 3 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 7.709 cfs

Storm frequency = 10 yrs Time to peak = 20 min

Time interval = 1 min Hyd. volume = 9,251 cuft

Drainage area = 14.130 ac Runoff coeff. = 0.3

Intensity = 1.819in/hr Tc by User = 20.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 3 existing

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)

8.00 8.00

6.00 // \\ 6.00

4.00 /,/ \\\ 4.00

2.00 / \ 2.00

0.00 0.00

0o 2 4 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Hyd. No. 1

Basin 3 existing

Hydrograph type = Rational Peak discharge = 9.705 cfs

Storm frequency = 50 yrs Time to peak = 20 min

Time interval = 1 min Hyd. volume = 11,646 cuft

Drainage area = 14.130 ac Runoff coeff. = 0.3

Intensity = 2.289in/hr Tc by User = 20.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 3 existing

Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)

10.00 10.00
8.00 /, \\ 8.00
6.00 /,/ \\\ 6.00
4.00 / \ 4.00
2.00 / \ 2.00
0.00 0.00

0o 2 4 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 3 existing

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 10.44 cfs
Storm frequency = 100 yrs Time to peak = 20 min
Time interval = 1 min Hyd. volume = 12,527 cuft
Drainage area = 14.130 ac Runoff coeff. = 0.3
Intensity = 2.463 in/hr Tc by User = 20.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 3 existing
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
12.00 12.00
10.00 //\\ 10.00
8.00 // \\ 8.00
6.00 // \\ 6.00
4.00 /'/ \\\ 4.00
2.00 // \\ 2.00
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time (min)

== Hyd No. 1



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

BASIN 2 - PROPOSED 1

oL

Legend
Hyd. Origin Description
1 Rational Basin 2

2 Reservoir Detention Basin 2

Project: New.gpw Wednesday, 10/31/2018



vbolles
Text Box
BASIN 2 - PROPOSED


2
Hydrograph Return Period Rec

ydngv Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Rational | - | - 8.208 | - 9.945 143 | - 14.17 14.66 | Basin2
2 |Reservoir 1 | 0.046 | --———--- 0.052 0.057 | --—- 0.064 0.066 Detention Basin 2

Proj. file: New.gpw Wednesday, 10/ 31 /2018




3
Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 8.208 1 6 2955 | - | e e Basin 2
2 Reservoir 0.046 1 12 2,659 1 462.33 2,938 Detention Basin 2

New.gpw Return Period: 2 Year Wednesday, 10/ 31 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 2

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 8.208 cfs

Storm frequency = 2yrs Time to peak = 0.10 hrs

Time interval = 1 min Hyd. volume = 2,955 cuft

Drainage area = 4.330 ac Runoff coeff. = 0.85

Intensity = 2.230in/hr Tc by User = 6.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 2

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)

10.00 10.00
8.00 //\\ 8.00
6.00 // \\ 6.00
4.00 / \ 4.00
2.00 // \\ 2.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
Time (hrs)

== Hyd No. 1



5
Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 9.945 1 6 3580 | - | | Basin 2
2 Reservoir 0.052 1 12 3,255 1 462.40 3,560 Detention Basin 2

New.gpw Return Period: 5 Year Wednesday, 10/ 31 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 2

Wednesday, 10/31 /2018

Hydrograph type = Rational Peak discharge = 9.945 cfs

Storm frequency = 5yrs Time to peak = 0.10 hrs

Time interval = 1 min Hyd. volume = 3,580 cuft

Drainage area = 4.330 ac Runoff coeff. = 0.85

Intensity = 2.702 in/hr Tc by User = 6.00 min

IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 2

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)

10.00 10.00
8.00 / A\ 8.00
6.00 // \\ 6.00
4.00 / \\ 4.00
2.00 2.00

/ N
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2

== Hyd No. 1

Time (hrs)



7
Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 11.43 1 6 4116 | - | | - Basin 2
2 Reservoir 0.057 1 12 3,765 1 462.46 4,094 Detention Basin 2

New.gpw Return Period: 10 Year Wednesday, 10/ 31 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Hyd. No. 1
Basin 2
Hydrograph type = Rational Peak discharge = 11.43 cfs
Storm frequency = 10 yrs Time to peak = 0.10 hrs
Time interval = 1 min Hyd. volume = 4,116 cuft
Drainage area = 4.330 ac Runoff coeff. = 0.85
Intensity = 3.106 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 2
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
12.00 12.00
10.00 /\ 10.00
/ / \\
8.00 / N 8.00
6.00 74 N 6.00
4.00 , 9 4.00
2.00 2.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
Time (hrs)

== Hyd No. 1
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Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 14.17 1 6 5102 | -—— | | Basin 2
2 Reservoir 0.064 1 12 4,700 1 462.56 5,076 Detention Basin 2

New.gpw Return Period: 50 Year Wednesday, 10/ 31 /2018




Hydrograph Report

10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Hyd. No. 1
Basin 2
Hydrograph type = Rational Peak discharge = 14.17 cfs
Storm frequency = 50 yrs Time to peak = 0.10 hrs
Time interval = 1 min Hyd. volume = 5,102 cuft
Drainage area = 4.330 ac Runoff coeff. = 0.85
Intensity = 3.851 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 2
Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)
15.00 15.00
12.00 / N 12.00
9.00 // \\ 9.00
6.00 / \\ 6.00
3.00 // \\ 3.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
Time (hrs)

== Hyd No. 1



1
Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 14.66 1 6 5276 | - | | Basin 2
2 Reservoir 0.066 1 12 4,864 1 462.58 5,250 Detention Basin 2

New.gpw Return Period: 100 Year Wednesday, 10/ 31 /2018




Hydrograph Report

12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Hyd. No. 1
Basin 2
Hydrograph type = Rational Peak discharge = 14.66 cfs
Storm frequency = 100 yrs Time to peak = 0.10 hrs
Time interval = 1 min Hyd. volume = 5,276 cuft
Drainage area = 4.330 ac Runoff coeff. = 0.85
Intensity = 3.982 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 2
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
15.00 15.00
12.00 A A 12.00
9.00 // \\ 9.00
6.00 / \\ 6.00
3.00 / \ 3.00
/ N\
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
Time (hrs)

== Hyd No. 1



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 8.7620 3.6000 0.6994 | -
2 11.0676 4.1000 0.6927 |
3 0.0000 0.0000 0.0000 | @ -
5 12.2549 3.9000 0.6595 | -
10 17.9182 6.2000 0.7005 | @ -
25 0.0000 0.0000 0.0000 | = -
50 17.5809 5.0000 0.6333 | -
100 22.1244 7.2000 0.6646 | = -

File name: CITY OF SD.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 1.95 1.41 1.13 0.96 0.84 0.75 0.68 0.63 0.58 0.54 0.51 0.48
2 2.40 1.77 1.43 1.22 1.07 0.96 0.87 0.80 0.75 0.70 0.66 0.62
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 2.90 2.16 1.76 1.51 1.33 1.20 1.10 1.01 0.94 0.88 0.83 0.79
10 3.30 2.55 2.1 1.82 1.61 1.45 1.32 1.22 1.14 1.07 1.00 0.95
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 4.09 3.16 2.64 2.29 2.04 1.85 1.70 1.58 1.48 1.39 1.31 1.25
100 4.20 3.34 2.82 2.46 2.20 2.00 1.84 1.71 1.60 1.50 1.42 1.35

Tc = time in minutes. Values may exceed 60.

Precip. file name: Sample.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 2.20 0.00 3.30 4.25 5.77 6.80 7.95
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Pond No. 1 - Detention Basin 2

Pond Data

Trapezoid -Bottom L x W = 225.0 x 40.0 ft, Side slope = 0.00:1, Bottom elev. = 462.00 ft, Depth = 2.00 ft

Stage / Storage Table

Wednesday, 10/31 /2018

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 462.00 9,000 0 0

0.20 462.20 9,000 1,800 1,800

0.40 462.40 9,000 1,800 3,600

0.60 462.60 9,000 1,800 5,400

0.80 462.80 9,000 1,800 7,200

1.00 463.00 9,000 1,800 9,000

1.20 463.20 9,000 1,800 10,800

1.40 463.40 9,000 1,800 12,600

1.60 463.60 9,000 1,800 14,400

1.80 463.80 9,000 1,800 16,200

2.00 464.00 9,000 1,800 18,000
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 1.80 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 1.80 0.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 462.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 nia
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.65 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.20 1,800
0.40 3,600
0.60 5,400
0.80 7,200
1.00 9,000
1.20 10,800
1.40 12,600
1.60 14,400
1.80 16,200

2.00

Elevation

ft

462.00
462.20
462.40
462.60
462.80
463.00
463.20
463.40
463.60
463.80
464.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.03ic
0.05ic
0.07 ic
0.08 ic
0.09ic
0.10ic
0.11ic
0.11ic
0.12ic
0.13ic

CivB

cfs

ClvC
cfs

PrfRsr WrA
cfs cfs

Wr B

cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.033
0.053
0.067
0.078
0.089
0.098



8102/ LE /0L ‘Aepsaupapp

mdb-map 108loid

puod 0} - Jlonassy g = YydesBolpAy mojpu|

1A-Z

00| e——
IA-G c—
10| —

IA-QG e

00°Z9% A9I3
T T T e R T L T -~ puod jo wopog-. . () obe)s
. - .,.r.....- .r... - .,.r.....- .r... - .r......- .r... - .r......- .r.. - .r......- .r... - .r....... -,
e o o o o 000 —
wealnsumoq bunjoo] - SIN —
SIA JUcI]
00°Z9% "AUl - YAIND 00—
%000 @ U8 L404100
00Z
00'+9¥ "ASIT _
puod jo do|
0z0gA ou| Ysepoiny Aq 61T @QE I'MD @sepoiny 4o uoisusixy sydesboipAy mojyespA N C_wmm CO___.CQH_.QQ - _\ .OZ UQO n_




Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 10/31 /2018

Pond No. 1 - Detention Basin 2

Pond Data

Trapezoid -Bottom L x W = 225.0 x 40.0 ft, Side slope = 0.00:1, Bottom elev. = 462.00 ft, Depth = 2.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft)

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 462.00 9,000 0 0
0.20 462.20 9,000 1,800 1,800
0.40 462.40 9,000 1,800 3,600
0.60 462.60 9,000 1,800 5,400
0.80 462.80 9,000 1,800 7,200
1.00 463.00 9,000 1,800 9,000
1.20 463.20 9,000 1,800 10,800
1.40 463.40 9,000 1,800 12,600
1.60 463.60 9,000 1,800 14,400
1.80 463.80 9,000 1,800 16,200
2.00 464.00 9,000 1,800 18,000
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 1.80 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 1.80 0.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 462.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.65 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Storage Elev (ft)
3.00 465.00
2.00 464.00
1.00 ] 463.00
/ /
0.00 462.00
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
Storage (cuft)

Storage



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

BASIN 3 - PROPOSED 1

oL

Legend
Hyd. Origin Description
1 Rational Basin 3

2 Reservoir Detention Basin 3

Project: Basin 3.gpw Thursday, 11 /1 /2018



vbolles
Text Box
BASIN 3 - PROPOSED


2
Hydrograph Return Period Rec

ydngv Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Rational | - | - 2510 | - 30.41 3496 | - 43.33 44.81 Basin 3
2 |Reservoir 1 | 0.232 | - 0.258 0.279 | - 0.314 0.320 Detention Basin 3

Proj. file: Basin 3.gpw Thursday, 11 /1 /2018




3
Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 25.10 1 6 9035 | - | | Basin 3
2 Reservoir 0.232 1 12 8,807 1 454 .97 8,943 Detention Basin 3

Basin 3.gpw Return Period: 2 Year Thursday, 11 /1 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11/1 /2018

Hyd. No. 1
Basin 3
Hydrograph type = Rational Peak discharge = 25.10 cfs
Storm frequency = 2yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 9,035 cuft
Drainage area = 13.240 ac Runoff coeff. = 0.85
Intensity = 2.230in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 3
Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
28.00 28.00
24.00 // \\ 24.00
20.00 // \\ 20.00
16.00 // \\ 16.00
12.00 / A\ 12.00
8.00 A A 8.00
4.00 4.00
0.00 0.00
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (min)



Hydrograph Summary Report,

5

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 30.41 1 6 10,948 | - | | e Basin 3
2 Reservoir 0.258 1 12 10,697 1 455.18 10,842 Detention Basin 3

Basin 3.gpw

Return Period: 5 Year

Thursday, 11 /1 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11/1 /2018

Hyd. No. 1
Basin 3
Hydrograph type = Rational Peak discharge = 30.41 cfs
Storm frequency = 5yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 10,948 cuft
Drainage area = 13.240 ac Runoff coeff. = 0.85
Intensity = 2.702 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 3
Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
35.00 35.00
30.00 N\ 30.00
25.00 / N 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 0.00
0 1 3 4 5 6 7 8 9 10 11 12
Time (min)



Hydrograph Summary Report,

7

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 34.96 1 6 12,586 | - | | e Basin 3
2 Reservoir 0.279 1 12 12,317 1 455.36 12,470 Detention Basin 3

Basin 3.gpw

Return Period: 10 Year

Thursday, 11 /1 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11/1 /2018

Hyd. No. 1
Basin 3
Hydrograph type = Rational Peak discharge = 34.96 cfs
Storm frequency = 10 yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 12,586 cuft
Drainage area = 13.240 ac Runoff coeff. = 0.85
Intensity = 3.106 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11

Basin 3
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
35.00 35.00
30.00 74 N\ 30.00
25.00 // \\ 25.00
20.00 // \\ 20.00
15.00 / \ 15.00

10.00 /

\ 10.00

5.00 / A 5.00
0.00 0.00
0 1 3 4 5 6 7 8 9 10 11 12

Time (min)



Hydrograph Summary Report,

9

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 43.33 1 6 15600 | - | | - Basin 3
2 Reservoir 0.314 1 12 15,297 1 455.68 15,469 Detention Basin 3

Basin 3.gpw

Return Period: 50 Year

Thursday, 11 /1 /2018




Hydrograph Report

10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 3

Thursday, 11/1 /2018

Hydrograph type = Rational Peak discharge = 43.33 cfs
Storm frequency = 50 yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 15,600 cuft
Drainage area = 13.240 ac Runoff coeff. = 0.85
Intensity = 3.851 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 3
Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)
50.00 50.00
40.00 // \\ 40.00
30.00 74 N 30.00
20.00 // \\ 20.00
10.00 // \\ 10.00
0.00 0.00
0 1 3 4 5 6 7 8 9 10 11 12
Time (min)



Hydrograph Summary Report,

11

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 44.81 1 6 16,133 | - | | e Basin 3
2 Reservoir 0.320 1 12 15,824 1 455.74 15,998 Detention Basin 3

Basin 3.gpw

Return Period: 100 Year

Thursday, 11 /1 /2018




Hydrograph Report

12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Basin 3

Thursday, 11/1 /2018

Hydrograph type = Rational Peak discharge = 44.81 cfs
Storm frequency = 100 yrs Time to peak = 6 min
Time interval = 1 min Hyd. volume = 16,133 cuft
Drainage area = 13.240 ac Runoff coeff. = 0.85
Intensity = 3.982 in/hr Tc by User = 6.00 min
IDF Curve = CITY OF SD.IDF Asc/Rec limb fact =11
Basin 3
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
50.00 50.00
40.00 // \\ 40.00
30.00 30.00
20.00 // \\ 20.00
10.00 // \\ 10.00
0.00 0.00
0 1 3 4 5 6 7 8 9 10 11 12
Time (min)



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Thursday, 11/1 /2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 8.7620 3.6000 0.6994 | -
2 11.0676 4.1000 0.6927 |
3 0.0000 0.0000 0.0000 | @ -
5 12.2549 3.9000 0.6595 | -
10 17.9182 6.2000 0.7005 | @ -
25 0.0000 0.0000 0.0000 | = -
50 17.5809 5.0000 0.6333 | -
100 22.1244 7.2000 0.6646 | = -

File name: CITY OF SD.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 1.95 1.41 1.13 0.96 0.84 0.75 0.68 0.63 0.58 0.54 0.51 0.48
2 2.40 1.77 1.43 1.22 1.07 0.96 0.87 0.80 0.75 0.70 0.66 0.62
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 2.90 2.16 1.76 1.51 1.33 1.20 1.10 1.01 0.94 0.88 0.83 0.79
10 3.30 2.55 2.1 1.82 1.61 1.45 1.32 1.22 1.14 1.07 1.00 0.95
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 4.09 3.16 2.64 2.29 2.04 1.85 1.70 1.58 1.48 1.39 1.31 1.25
100 4.20 3.34 2.82 2.46 2.20 2.00 1.84 1.71 1.60 1.50 1.42 1.35

Tc = time in minutes. Values may exceed 60.

Precip. file name: Sample.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 2.20 0.00 3.30 4.25 5.77 6.80 7.95
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Pond No. 1 - Detention Basin 3

Pond Data

Trapezoid -Bottom L x W = 100.0 x 92.0 ft, Side slope = 0.00:1, Bottom elev. = 454.00 ft, Depth = 5.00 ft

Stage / Storage Table

Wednesday, 10/31 /2018

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 454.00 9,200 0 0

0.50 454.50 9,200 4,600 4,600

1.00 455.00 9,200 4,600 9,200

1.50 455.50 9,200 4,600 13,800

2.00 456.00 9,200 4,600 18,400

2.50 456.50 9,200 4,600 23,000

3.00 457.00 9,200 4,600 27,600

3.50 457.50 9,200 4,600 32,200

4.00 458.00 9,200 4,600 36,800

4.50 458.50 9,200 4,600 41,400

5.00 459.00 9,200 4,600 46,000
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 3.10 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 3.10 0.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 454.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nia
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.50 4,600
1.00 9,200
1.50 13,800
2.00 18,400
2.50 23,000
3.00 27,600
3.50 32,200
4.00 36,800
4.50 41,400

5.00

Elevation

ft

454.00
454.50
455.00
455.50
456.00
456.50
457.00
457.50
458.00
458.50
459.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.15ic
0.24ic
0.30ic
0.35ic
0.39ic
0.43ic
0.46 ic
0.50 ic
0.53ic
0.56 ic

CivB

cfs

ClvC
cfs

PrfRsr WrA
cfs cfs

Wr B
cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.154
0.235
0.295
0.345
0.389
0.428
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 10/31 /2018
Pond No. 1 - Detention Basin 3
Pond Data

Trapezoid -Bottom L x W = 100.0 x 92.0 ft, Side slope = 0.00:1, Bottom elev. = 454.00 ft, Depth = 5.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 454.00 9,200 0 0

0.50 454.50 9,200 4,600 4,600

1.00 455.00 9,200 4,600 9,200

1.50 455.50 9,200 4,600 13,800

2.00 456.00 9,200 4,600 18,400

2.50 456.50 9,200 4,600 23,000

3.00 457.00 9,200 4,600 27,600

3.50 457.50 9,200 4,600 32,200

4.00 458.00 9,200 4,600 36,800

4.50 458.50 9,200 4,600 41,400

5.00 459.00 9,200 4,600 46,000
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 3.10 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 3.10 0.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 454.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Storage Elev (ft)

5.00 e 459.00

/

4.00 / 458.00

3.00 457.00
7~

2.00 // 456.00
1.00 // 455.00

0.00 454.00
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

Storage (cuft)

Storage
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

OFFSITE DRAINAGE FLOW

Friday, Nov 2 2018

Rectangular Highlighted

Bottom Width (ft) = 8.00 Depth (ft) = 1.90

Total Depth (ft) = 2.00 Q (cfs) = 145.46

Area (sqft) = 15.20

Invert Elev (ft) = 1.00 Velocity (ft/s) = 9.57

Slope (%) = 0.50 Wetted Perim (ft) = 11.80

N-Value = 0.013 Crit Depth, Yc (ft) = 2.00

Top Width (ft) = 8.00

Calculations EGL (ft) = 3.32

Compute by: Q vs Depth

No. Increments = 20

Elev (ft) Section Depth (ft)
4.00 3.00
3.50 2.50
3.00 - 2.00
2.50 1.50
2.00 1.00
1.50 0.50
1.00 0.00
0.50 -0.50

0 1 2 3 4 5 6 7 8 9 10

Reach (ft)
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SD-13.1

DOUBLE CELL BOX CULVERT
SPAN FT. | RISE FT. WALL HAUNCH | LENGTH FT. IWEIGHT LB, (A AU DA
= Tf Tw Th ) N
2 4 2 8" | 6% | 6 8" 6 14,280 7 72
o 4 3 8" 6"* 6" 8" 6 15,600 1 90
. 4' 4 8" 6"* 6" 8" 6’ 16,980 15 105
g 5 2 8" 6"* 7" 8" 6 17,220 9 82
fon 5' 3 8" 6™ 7" 8" 6 18,600 14 102
‘” 5 4 8 [ 6™ | 77 8" 6 19,920 19 118
5 5 8" [ 7" 8” 6 21,300 24 133
6 2 8" 8" 8" 8" 6 22,020 1 90
6' 3 8" 8" 8” 8" 6 23,820 17 112
6' 4 8" 8" 8" 8" 6 25,620 23 130
6' 5 8" 8" 8" 8" 6 27,420 29 146
6' 6 8" 8" 8" 8" 6 29,220 35 160
§ 7' 2' 8” 8” 8” 8" 6 24,420 13 98
= 7 3 8" 8" 8" 8" 6 26,220 20 121
S 7 4 8" 8" 8" 8" 6 28,020 27 141
o 7 5 8" 8" 8" 8" 6 29,820 34 158
=7 6 8" [ 8 [ 8 8’ & 31,620 41 174
= 7 7' 8" 8" 8" 8" 6 33,420 48 188
7 8 2' 8" 8" 8" 8" 6 26,820 15 105
8 3 8" 8" 8" 8" 6 28,620 23 130
8 4 8" 8" 8" 8" 6 30,420 31 151
8 5 8" 8" 8" 8” 6 32,220 39 169
8 6 8" 8" 8" 8" 6 34,020 47 186
*  NOTE: MINIMUM WALL THICKNESS IS 8"
WHEN USING GASKET JOINTS
0 Oldcastle p ¢ BOX CULVERT BOX CULVERT
recas
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